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Dear  Mr.  Ipsen: 

Enclosed  is  our  final  report  discussing  our  soils,  groundwater, 
and  surface  water  evaluation  at  the  USAR  Center  Complex  and 
Training  Area  on  West  Silver  Spring  Drive  in  Milwaukee, 
Wisconsin.  We  found  no  significant  impact  of  the  landfill  on  the 
soil  and  groundwater  immediately  surrounding  the  landfill  or  on 
the  surface  water  of  Lincoln  Creek.  We  recommend  that  the  moni¬ 
toring  wells  used  in  this  study  be  abandoned  in  accordance  with 
DNR  guidelines  to  eliminate  the  possibility  of  well  destruction 
or  groundwater  contamination  by  vandals. 

If  you  have  any  questions  concerning  the  results  discussed  in 
this  repor-J,  please  contact  this  office. 

Very  truly  yours. 
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Vice  President 


Michael  L.  Crosser 
Project  Manager 
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INTRODUCTION 


The  Department  of  the  Army  proposes  expansion  of  the  building 
complex  and  development  of  the  outdoor  training  area  at  the 
Milwaukee  USAR  Center  Complex  and  Training  Area  located  on  West 
Silver  Spring  Drive  in  Milwaukee,  Wisconsin.  In  February,  1984, 
the  Department  of  the  Army  issued  an  Environmental  Assessment  and 
a  Finding  of  No  Significant  Impact  Report  addressing  the  project 
(Department  of  the  Army,  1984). 

The  land  use  history  section  of  the  Environmental  Assessment 
indicates  that  the  Milwaukee  Sanitation  Department  disposed  of 
approximately  500,000  cubic  yards  of  solid  waste  on  the  present 
complex  site  between  1957  and  1966.  According  to  correspondence 
from  the  City  of  Milwaukee,  the  material  disposed  at  the  site  was 
furniture,  appliances,  street  sweepings,  leaves,  tin  cans, 
bottles,  ashes,  cinder,  and  sewer  pipe.  There  were  no  news¬ 
papers,  garbage,  or  other  types  of  putrescible  materials 
disposed.  No  industrial  or  hazardous  waste  was  accepted.  During 
the  landfill  operation,  earth  berms  were  constructed  to  minimize 
the  flow  of  potential  pollutants  to  Lincoln  Creek  which  flows 
between  the  two  landfill  cells.  In  1983,  the  Wisconsin  DNR 
collected  a  sample  of  seepage  from  the  landfill  berm  to  Lincoln 
Creek.  The  DNR  had  the  sample  analyzed  at  the  Wisconsin  State 
Laboratory  of  Hygiene  and  concluded  that  the  seepage  discharge 
did  not  contain  pollutant  concentrations  that  would  be 
detrimental  to  public  health,  wildlife,  fish  and  aquatic  life. 
(Department  of  the  Army,  1984). 

In  1983,  samples  of  Lincoln  Creek  upstream  and  downstream  of  the 
landfill  cells  were  collected  and  analyzed.  The  analysis  showed 
no  indication  of  pollution  from  the  landfills.  (Department  of 
the  Army,  1984 ) . 

In  September  of  1984,  the  U.S.  Army  Corps  of  Engineers,  Omaha 
District  retained  Donohue  to  conduct  evaluations  to  determine  the 
impact  of  the  landfill  on  nearby  soil  and  groundwater.  Donohue 
installed  monitoring  well  nests  to  determine  the  water  quality  of 
the  groundwater  near  the  surface  of  the  groundwater  table  and  at 
depth.  During  the  soil  boring  operations,  soil  samples  were 
analyzed  in  the  field  using  an  HNu  photoionization  detector  to 
determine  the  presence  of  hydrocarbons.  The  air  in  the  bore  hole 
was  also  analyzed  to  determine  the  presence  of  methane  or  other 
hydrocarbons . 

In  this  report  we  present  a  description  of  the  regional  geology 
and  hydrogeology,  a  description  of  our  field  investigation  pro¬ 
cedures,  the  results  of  our  investigation  and  our  conclusions  and 
recommend at  ions. 


1 


REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 


The  Army  Reserve  site  is  located  over  glacial  drift  material. 
The  most  important  glacial  unit  occurring  at  the  site  is 
interpreted  to  be  the  Oak  Creek  formation  which  consists  of  fine 
grained  till,  lacustrine  clay,  silt,  and  sand  and  glac iof luvial 
sand  and  gravel.  Beneath  the  Oak  Creek  till  is  the  New  Berlin 
till  which  is  substantially  coarser  grained,  consisting  of  silty 
and  clayey  Sdnds  and  gravels.  Below  the  glacial  material  is 
bedrock  which  consists  of  Silurian  Age  Niagara  dolomite  which 
forms  the  first  aquifer  in  the  area. 

FIELD  INVESTIGATION  PROCEDURES 


Well  Locations 

Nine  nested  wells  were  placed  surrounding  the  closed  landfill  to 
monitor  the  groundwater  around  the  site.  The  general  locations 
are  shown  on  Figure  1.  The  location  coordinates  and  elevation 
are  given  in  Table  1.  Wells  101  and  102  were  located  in  the 
suspected  upgradient  groundwater  flow  direction.  All  other  wells 
were  placed  to  surround  the  site  and  detect  downgradient 
contamination  if  present.  Nested  wells  were  installed  to  serve 
two  purposes.  First,  they  allowed  the  determination  of  the  water 
table  and  vertical  hydraulic  gradients  in  the  site;  secondly, 
they  allowed  groundwater  monitoring  at  the  water  table  surface 
and  deeper  in  the  groundwater  flow  system.  The  depth  of  the 
shallow  observation  wells  was  20  feet  while  the  deeper  wells  were 
generally  40-45  feet  deep. 


Well  Installation  Procedures  and  Borehole  Monitoring 


Wells  were  constructed  of  2  inch,  Schedule  40  PVC.  Observation 
wells  were  fitted  with  a  10  foot  section  of  factory  slotted. 
No.  10  slot  well  screen,  while  piezometers  were  constructed  with 
5  foot  slotted  sections.  Wells  were  installed  using  a  6  inch 
O.D.  hollow  stem  auger  or  flight  augers  and  roller  bitting  into 
bedrock.  Standard  split-spoon  samples  were  taken  at  5  foot 
intervals.  Boring  logs  and  well  installation  diagrams  are 
attached  as  Appendix  A. 

Well  screens  were  surrounded  by  a  silica  sand  pack  which  extends 
to  7  feet  below  ground  surface  in  observation  wells  and 
approximately  1  foot  above  the  screen  in  piezometers.  In  shallow 
observation  wells  a  minimum  2  foot  thick  bentonite  seal  followed 
by  a  concrete  cap  was  placed  at  the  top  of  the  installation.  In 
the  piezometers,  a  minimum  5  foot  bentonite  seal  was  placed  above 
the  screen  followed  by  either  bentonite  cement  grout  or  the  hole 
was  allowed  to  cave  above  the  seal  and  backfilled  with  sand.  At 
the  surface,  a  second  2  foot  thick  bentonite  seal  was  placed  with 
a  concrete  cap  above. 
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TABLE  1 

I  MONITORING  WELL  LOCATIONS  AND  ELEVATIONS 

I  WISCONSIN  STATE  PLANE  COORDINATE  SYSTEM, 

SOUTH  ZONE 


|  Well  No. 

Y  Value 

X  Value 

Elevation 
( NVD  1929) 

j  OW101 

417,120.9 

2,539,200.1 

686.95  TOPP 
686.89  TPVC 

|  P101 

417,122.9 

2,539,195.3 

686.88  TOPP 
686.86  TPVC 

|  OW1 02 

417,114.4 

2,539,732.2 

686.20  TOPP 
686.04  TPVC 

P102 

1 

417 , 113.1 

2,539,738.2 

686.12  TOPP 
685.99  TPVC 

OW10  3 

( 

415,878.8 

2,538,943.5 

681.72  TOPP 
681.18  TPVC 

1 

P103 

1 

415,879.8  • 

2,538,946.4 

682.11  TOPP 
681.98  TPVC 

OW1 04 

m 

416,344.7 

2,540,766.0 

692.25  TOPP 
691.98  TPVC 

■  P104 

416,341.5 

2,540,761.6 

692.39  TOPP 
692.11  TPVC 

|  OW1 05 

415,395.9 

2,539,101.0 

677.47  TOPP 
677.28  TPVC 

{  P105 

415,392 . 3 

2,533,100.6 

677.67  TOPP 
677.43  TPVC 

|  OWl 06 

415,405.4 

2,539,464.0 

677.21  TOPP 
677.07  TPVC 

1  P106 

415,408.5 

2,539,462.7 

677.17  TOPP 
677.02  TPVC 

OWl  08 

415,740.9 

2 , 540 , 544 . 3 

696.90  TOPP 
696.58  TPVC 
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TABLE  1  Continued 


Well  No. 

Y  Value 

Elevat ion 

X  Value  (NVD  1929) 

P108 

415,733.8 

2,540,540.4 

696.62 

696.48 

TOPP 

TPVC 

0W1 09 

415,810.7 

2,540,797.2 

695.15 

694.99 

TOPP 

TPVC 

P109 

415,814.4 

2,540,793.9 

695.01 

694.88 

TOPP 

TPVC 

OW1 11 

415,375.6 

2,541,016.9 

691.07 

690.93 

TOPP 

TPVC 

Pill 

415,372.3 

2,541,016.7 

691.10 

690.97 

TOPP 

TPVC 

TOPP  =  Top  of  Protector  Pipe 

TPVC  =  Top  of  PVC 

NVD  =  National  Vertical  Datum 
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During  drilling,  a  photo ionizat ion  analyzer  (HNu)  was  used  to 
determine  presence  of  organic  vapors.  Auger  cuttings  and  split 
spoon  samples  were  placed  in  zip-lock  bags  and  allowed  to  equili¬ 
brate  with  the  air  for  5-10  minutes,  then  the  HNu  probe  was 
inserted  through  a  small  opening  in  the  bag  and  the  reading 
recorded.  Water  samples  collected  during  drilling  from  the  well 
were  placed  in  a  glass  jar  and  capped  with  a  screw-on  lid.  The 
HNu  probe  was  inserted  through  a  small  hole  in  the  lid  and  the 
measurement  recorded.  Vapors  in  the  borehole  were  also  monitored 
for  oxygen  concentration  and  the  lower  explosive  limit  using  a 
combustible/oxygen  monitor. 

Geology 

Bedrock  across  most  of  the  site  was  usually  deeper  than  approxi¬ 
mately  45  feet,  however,  at  B109  and  B108  bedrock  was  encountered 
at  a  depth  of  27  feet  and  32  feet  respectively  and  at  Bill  auger 
refusal  occurred  at  38.5  feet.  These  depths  indicate  that  a 
bedrock  high  occurs  in  the  ( outheast  portion  of  the  site  and  the 
bedrock  surface  becomes  deeper  to  the  west. 

Groundwater  Flow 

Figure  2  shows  a  water  table  contour  map  that  was  constructed 
from  water  elevations  taken  on  February  13,  1985.  This  ground- 
water  contour  map  indicates  that  there  is  a  water  table  high 
located  in  the  south  central  portion  of  the  site’.  Flow  from  this 
area  moves  laterally  and  downward  towards  the  east,  west,  and 
north.  It  i?. expected  that  away  from  the  mound  the  predominant 
local  direction  of  groundwater  flow  is  towards  the  west.  Wells 
along  the  eastern  portion  of  the  site  (104,  108,  and  111)  show 
downward  vertical  gradients  indicating  groundwater  recharge 
occurring  in  these  areas.  Wells  along  the  western  portion  of  the 
site  including  101,  102,  103,  105,  and  106  show  either  very 
little  vertical  gradients  or  upward  gradients.  Since  the  verti¬ 
cal  gradients  become  upward  along  the  western  portion  of  the 
site,  groundwater  recharge  which  occurred  on  the  eastern  portion 
of  the  site  would  not  be  expected  to  move  deep  into  the  ground- 
water  flow  system. 

WELL  DEVELOPMENT  AND  SAMPLING 


Development 

The  groundwater  monitoring  veils  and  piezometers  were  developed 
after  initial  well  installation  but  no  sooner  than  48  hours  after 
grouting  was  completed.  Field  records  of  the  well  development 
procedures  can  be  found  in  Appendix  B. 
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Wells  were  developed  using  a  gas  driven  centrifugal  pump  and  a 
submersible  Johnson  Keck  pump.  All  equipment,  tubing  and  hose 
were  rinsed  with  deionized  water  between  use  at  each  weil.  Where 
the  well  boring  was  made  without  the  use  of  drilling  fluid,  five 
times  the  standing  water  volume  in  the  well  was  removed.  The 
standing  water  volume  included  the  water  volume  within  the  well 
screen  and  casing  plus  the  saturated  annulus.  Wells  where  the 
boring  was  made  or  enlarged  with  the  use  of  drilling  fluid 
(water),  five  time  the  amount  of  standing  water  volume  in  the 
well  was  removed  in  addition  to  the  estimated  water  lost  during 
drilling. 

Where  water  still  remained  turbid  after  development,  additional 
volumes  of  water  were  removed. 

Chemical  and  physical  characteristics  of  the  water  removed  at 
each  well  were  measured  before,  during,  and  after  completion  of 
well  development.  These  measurements  included  turbidity,  color, 
odor,  conductivity,  pH,  temperature,  and  the  physical  description 
of  the  sediment.  These  measurements  are  presented  on  the  well 
development  field  logs  in  Appendix  B.  Following  development,  the 
wells  were  allowed  to  stand  without  activity  for  a  minimum  of  two 
weeks  before  purging  and  sampling. 


To  remove  stagnant  water  from  the  monitoring  wells  and  to  draw 
representative  groundwater  into  the  well  for  sample  collection, 
all  wells  on-site  were  purged  prior  to  sample  collection. 

To  determine  the  volume  of  water  to  be  purged  from  each  well,  the 
depth  to  the  static  water  level  and  depth  to  the  bottom  of  the 
well  were  measured  from  the  top  of  the  two-inch  diameter  PVC  well 
pipe  using  a  fiberglass  tape.  Between  measurements  at  each  well, 
the  tape  was  rinsed  several  times  with  deionized  water.  Based  on 
the  depth  to  water,  the  total  depth  of  the  well  and  the  diameter 
of  the  well,  the  volume  of  water  standing  in  the  well  (well 
volume)  was  calculated  using  the  following  equation: 

Well  Volume  =  3.14  d^  x  H  x  7.48 

4 

Where: 

d  =  diameter  of  well  =  0.167  feet 
H  =  Height  of  water  =  depth  to  bottom  - 
depth  to  water  level  (feet) 
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For  wells  with  rapid  recovery  rates,  a  total  of  three  well 
volumes  of  water  was  removed.  Where  water  recovery  rates  were 
not  rapid,  the  wells  were  bailed  dry  and  then  allowed  to  recover 
prior  to  sample  withdrawal. 

Table  2  shows  the  well  water  elevation  measurements  and  volumes 
of  water  removed  from  each  well  during  the  sampling  events. 

All  wells  on  site  were  purged  using  a  PVC  single  check  valve 
bailer  attached  to  a  rope.  In  practice,  the  single  check  valve 
bailer  is  lowered  into  the  well  annulus,  water  enters  the  chamber 
through  the  bottom,  and  the  weight  of  the  water  column  once  in 
the  bailer  closes  the  check  valve  upon  bailer  retrieval.  Upon 
bailer  retrieval,  the  ball  immediately  seats  itself  without  water 
loss  through  the  check  valve. 

All  water  purged  from  the  monitoring  wells  was  discarded.  Two 
bailers  were  used  for  the  bailing  process,  dedicating  one  bailer 
for  use  on  all  observation  monitoring  wells  with  depths  up  to 
25  feet  and  one  bailer  for  use  on  all  piezometers  with  depths  up 
to  45  feet.  At  each  monitoring  well,  the  bailers  and  rope  were 
rinsed  with  deionized  water  before  bailing  the  next  well.  The 
approximate  time  between  purging  and  sample  collection  was  from  1 
to  1.5  days. 


Sample  Collection 


Samples  were  collected  from  all  18  monitoring  wells  and  piezo¬ 
meters.  On  the  first  day  of  sampling,  samples  from  sites  101, 
102,  103,  a~ -  104  were  collected.  On  the  second  day  of  sampling, 
samples  were  collected  at  sites  105,  106,  111,  109.,  and  108. 
Before  sampling  at  each  well,  depth  to  static  water  level  was 
measured  and  recorded. 


Ac  established  during  initial  bailing  of  the  wells,  samples  from 
each  well  were  collected  using  dedicated  PVC  single  check  valve 
bailers.  At  each  well  the  first  water  sample  collected  with  the 
bailer  was  discarded  and  the  second  bailer  volume  collected  was 
used  to  rinse  out  the  plastic  Nalgene  sample  bottle.  The  follow¬ 
ing  bailer  volumes  of  sample  were  transferred  from  the  bailer  to 
the  sample  holding  container,  filling  the  container  slowly  to 
avoid  unnecessary  aeration  of  the  sample.  Between  each  well 
sampling,  the  bailer  and  rope  were  rinsed  several  times  with 
deionized  water  before  collecting  the  next  well  sample. 


Field  Measurements  and  Filtration 

Immediately  upon  collection,  sample  temperature,  color,  odor,  and 
visual  turbidity  were  recorded.  The  sample  was  transferred  from 
the  sample  holding  container  to  a  Millipore  pressure  filtration 
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vessel  where  it  was  filtered  through  a  0.45  micron  filter  using 
pressurized  nitrogen.  Immediately  after  filtration,  the  field  pH 
and  conductivity  were  measured.  Field  pH  was  measured  using  an 
Orion  Research  Model  201  digital  temperature  compensating  pH 
meter.  Prior  to  any  sample  measurements,  the  pH  meter  was 
standardized  using  pH  buffer  solutions  of  4.01,  7.41,  and  10.00. 
During  sample  measurement,  standards  were  checked  periodically. 
The  pH  probe  was  rinsea  with  deionized  water  after  each  standard 
and  sample  measurement.  All  pH  measurements  were  recorded  on  a 
field  record  log. 

A  Lab-Line  conductivity  meter  that  is  temperature  compensating 
was  used  to  measure  field  conductivity  on  all  samples  collected. 
Prior  to  measuring  samples,  the  meter  was  standardized  against  a 
known  standard.  The  measurement  cells  were  rinsed  several  times 
with  deionized  water  after  checking  standards  and  after  each 
sample  measurement.  All  field  conductivity  measurements  were 
recorded  on  a  field  record  log. 

Preservation 


Samples  collected  from  the  monitoring  wells  were  contained  in 
plastic  bottles  that  had  been  previously  washed  and  rinsed  with 
deionized  water.  After  filtration,  sample  collected  from  each 
monitoring  well  was  divided  into  four  separate  bottles  each  with 
the  appropriate  volume  of  chemical  preservatives  added  .for 
required  sample  analytes. 

Labels  were  secured  to  each  sample  bottle  noting  sample  location 
and  identification,  date  of  sample  collection,  analysis  required, 
and  initials  of  personnel  collecting  the  samples.  One  liter  of 
sample  was  left  unpreserved  for  total  dissolved  solids,  nitrate 
nitrogen,  chloride,  fluoride,  and  sulfate.  A  500  ml  bottle  of 
sample  was  preserved  with  zinc  acetate  and  sodium  hydroxide  for 
sulfide  analysis,  one  500  ml  bottle  of  sample  was  preserved  with 
concentrated  nitric  acid  for  total  hardness  and  metals  analysis, 
and  one  250  ml  bottle  of  sample  was  preserved  with  sulfuric  acid 
for  low  level  chemical  oxygen  demand. 

Field  Quality  Control 

Prior  to  sample  collection,  a  trip  blank  of  deionized  water  used 
throughout  the  sampling  program  was  prepared  in  the  same  manner 
used  for  all  samples  collected.  *  The  trip  blank  was  preserved 
with  the  same  chemical  preservatives  used  on  all  samples  and  was 
analyzed  for  the  same  analytes.  In  addition  to  the  trip  blank, 
two  duplicate  samples  were  collected,  prepared,  preserved,  and 
analyzed  for  the  same  analytes.  These  duplicates  were  coded  in 
the  field  upon  collection  and  given  a  different  sample  identifi¬ 
cation  number  to  correspond  to  the  first  sample  collected  at  the 
site. 
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During  purging  and  sample  collection  at  each  monitoring  well, 
field  logs  were  used  to  record  all  field  measurements  and  other 
pertinent  information.  This  included  water  levels,  volumes  of 
water  removed  prior  to  sampling,  pH,  conductivity,  and  other 
physical  measures. 

Prior  to  the  delivery  of  the  samples  to  the  laboratory,  a  chain 
of  custody  form  was  prepared  identical  to  the  labels  secured  on 
each  sample  bottle  noting  sample  location  and  identification, 
date  of  sample  collection,  number  of  samples,  and  names  of 
personnel  collecting  the  samples.  In  addition,  an  analytical 
work  request  form  was  completed  indicating  laboratory  analysis 
for  all  samples. 

The  original  forms  were  sent  along  with  the  samples  to  the  labor¬ 
atory  and  a  copy  was  retained  by  Donohue.  The  samples  were 
placed  in  coolers  with  ice  and  delivered  to  the  laboratory  by 
Donohue  personnel.  All  samples  were  delivered  to  the  laboratory 
within  24  hours  of  sample  collection. 


Surface  Water 


Two  samples  of  water  from  .  Lincoln  Creek  were  collected  on 
March  4,  1985.  One  sample  was  obtained  at  a  point  approximately 
100  feet  upstream  of  the  landfill  and  the  second  from  a  point 
immediately  downstream.  The  samples  were  handled  by  the  same 
procedures  used  for  the  groundwater  samples. 


RESULTS 


Field  Measurements  and  Observations 

During  the  installation  of  the  groundwater  monitoring  wells,  a 
photoionization  detector  was  used  to  measure  organic  vapors  in 
the  soil,  water,  and  air  in  the  borehole.  There  was  no  positive 
meter  reading  for  any  of  the  samples.  During  the  sampling  of  the 
monitoring  wells,  we  noted  that  samples  from  all  of  the  wells 
were  odorless  and  colorless  following  filtration.  There  is  no 
obvious  indication  of  contamination  in  any  well.  A  summary  of 
field  measurements  and  observations  is  given  in  Table  3. 


Groundwater  Chemistr' 


Results  of  laboratory  analysis  of  the  groundwater  samples  collec¬ 
ted  in  January  and  February  1985,  are  given  in  Tables  4  and  5. 
Organic  matter  content  of  the  water  is  very  low,  as  indicated  by 
the  chemical  oxygen  demand  (COD)  values.  No  biochemical  oxygen 
demand  (BOD)  readings  were  measured  for  the  samples; 
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TABLE  3 
(Continued* 
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however,  because  the  chemical  oxygen  demand  readings  were  low,  it 
is  reasonable  to  expect  that  the  BOD  values  would  be  extremely 
low  as  well.  The  heavy  metal  concentrations  in  each  well  was  low 
and  in  most  cases,  below  the  detection  limits.  The  iron  content 
in  piezometer  101A  was  higher  than  the  other  wells  and 
piezometers  during  both  sampling  programs.  The  concentration  of 
hardness,  total  dissolved  solids,  chloride,  and  sulfate  are 
higher  than  would  be  expected  for  background  water  quality.  This 
is  especially  noticeable  in  P101  and  OW101.  The  concentration  of 
these  components  might  be  a  result  of  the  landfill;  however,  it 
is  not  possible  to  conclude  that  the  landfill  is  the  only  impact 
on  the  area  groundwater.  Other  urban  activities  in  the  area 
might  contribute. 


Surface  Water  Chemistn 


Surface  water  data  is  presented  in  Table  6.  There  is  no 
significant  difference  in  parameters  upstream  and  downstream  of 
the  landfill.  Both  samples  were  high  in  chloride,  perhaps  due  to 
runoff  of  salt  from  roads. 


CONCLUSIONS 


The  impact  of  the  existing  landfill  on  groundwater  and  surface 
water  quality  is  small.  The  higher  than  expected  concentrations 
of  hardness,  total  dissolved  solids,  chloride,  and  sulfate  in 
some  wells  which  may  be  due  to  the  landfill,  do  not  warrant 
remedial  action  to  cleanup  the  groundwater.  Future  envi ronmental 
impacts  from  the  landfill  can  be  minimized  by  designing  and 
constructing  uses  for  the  area  that  will  not  result  in  damage  to 
the  landfill  cover  and  expose  refuse.  Damage  to  the  cover  will 
increase  the  rate  of  infiltration  and  perhaps  increase  the 
concentration  of  dissolved  solids  in  the  groundwater. 


RECOMMENDATIONS 


Based  on  the  results  of  our  evaluations,  we  recommend  the 
follow i ng : 

1.  Abandon  the  monitoring  wells  used  in  this  evaluation  in 
accordance  with  Wisconsin  Department  of  Natural  Resources 
procedures.  Abandonment  of  the  wells  will  eliminate  the 
possibility  of  contamination  by  vandals. 

2.  Design  and  construct  training  exercises  on  the  landfill  areas 
that  will  not  damage  the  landfill  cover.  Implementing  this 
recommendation  might  require  reinforcing  the  paths,  where 
tanks  and  heavy  equipment  are  used. 


R/C0E2/AA1 
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TABLE  6 


LINCOLN  CREFK  ANALYSIS 


Upstream  of 

Downstream 

Landf ill 

Landf ill 

Total  COD  mg/1 

7.9 

15.6 

Total  Dissolved 

756 

844 

Solids  nv  1 

Nitrate  Ni.rogen  mg/1 

2.C6 

2.37 

Arsenic  mg/1 

<0.001 

<0.001 

Barium  mg/1 

<0.2 

<0.2 

Cadmium  mg/1 

<0.01 

<0.01 

Total  Chromium  mg/1 

<0.05 

<0.05 

Copper  mg/1 

<0.05 

<0.05 

Total  Iron  mg/1 

0.05 

0.06 

Lead  mg/1 

<0.1 

<0.1 

Manganese  mg/1 

<0.03 

<0.03 

Mercury  mg/1 

<0.0005 

<0.0005 

Selenium  mg/1 

<0.001 

<0.001 

Silver  mg/1 

<0.01 

<0.01 

Zinc  mg/1 

0.04 

0.04 

Alkalinity  mg/1 

226 

235 

Total  Hardness  mg/1 

360 

360 

Chloride  mg/1 

235 

235 

Flouride  mg/1 

0.24 

0.25 

Sulfate  mg.l 

53.9 

56.7 

Sulf ide  mg,  1 

<0.1 

<0.1 

Conductivity,  umhos/cm 

875 

858 

pH,  units 

8.10 

8.05 

pH  and  conductivity  were  measured  in  the  field  immediately  upon 
sample  collection. 
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tjrjjc^f jne  Gravel-Damp 

Gray  Clayey  Silt  to  Silt,  trace 
fine  to  medium  Sand-Damp  to  Moist 


Gray  fine  to  coarse  Sand  and 
Gravel -Wet 


Gray  Brown  Silty  Clay  to  Clayey 
Silt,  trace  fine  to  coarse  Sand 
Damp  (ML-CL) 


Boring  Terminated  at  38' -4' 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  .  . 


uu 


RECORD 

G  ncs  ^MGineeRiMG  f“~^ssoawes.  me 

Project:  u-s-  Army  Training  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


RECORD  OF  SUBSURFACE  EXPLORATION 


Boring  No. 


P-104 


CoflSUlTUG  Sou  -on o 
(burowiOM  0naneeits 


_  Date: _ 

GEA  Project  No.: 


841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations. 

A- 1 3 


t(U 


RECORD  OF  SUBSURFACE  EXPLORATION 

0W-104 


ncineeRitic 


ssociwes.  trie. 


Boring  No. 


IrJiWTii 


Consume  Soil  and 
GjNDWlOrt  GrOieCRS 

10-24-84 


Milwaukee,  Wisconsin 

GEA  Project  No. 

Crew  Chief:  Duane  Drewicz 

DESCRIPTION 

Ground  Surf  act  Elevation 


Depth 

Sample 

N 

Below 

No.  £ 

Surface 

Type 

REMARKS 


Auger  Boring  to  20 
Set  Wel'i  at  20' 


Boring  Terminated  at  20 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
wary  considerably  between  boring  locations. 


RECORD  OF  SUBSURFACE  EXPLORATION 


Cues  GncineeftiMG  ssoawes.  me. 


Boring  No. 


P-105 


Consuunc  Soil  and 
(sundwion  Gnaneew 


Date: 


11-15-84 


Project:  U.S.  Army  Training  Center 


Milwaukee,  Wisconsin 


Crew  Chief:  Duane  Drewicz 


GEA  Project  No.: 


841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 

vary  considerably  between  boring  locations.  .  ,  r 

A- 1 5  lei 


RECORD  OF  SUBSURFACE  EXPLORATION 


G  lies  0nGineeRinc  ^“^ssociwes.  me. 


Boring  No.  P~1Q5 


ConSUlTIlG  Soil  4f*> 

(Smrion  Cnaweew 


Project:  U.S.  Army  Training  Center 


Date: 


10-29-84 


Changes  of  strati  indicated  by  the  lines  are  approximate  boundary  between  toil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  A- 1 6 

to* 


GG 

G  lies  CnGince&iNG  P  ssociwes.  itic. 


RECORD  OF  SUBSURFACE  EXPLORATION 
Boring  No.  • _ 


CofISUlTinG  Soil  AMD 
fSmJion  SnancGRS 


Project:  U.S.  Army  Training  Center 


^  _ 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  A- 17 


101 


RECORD  OF  SUBSURFACE  EXPLORATION 


GO"  Boring  No.  Ell2§_ 

acs  Oncineeaific  (  jssociwes.  inc. 


ConsuurtG  Soc  /*rtD 

fSmilOh  0MC3fie€RS 


Project:  U.S.  Army  Training  Center 


Milwaukee,  Wisconsin 


Crew  Chief:  Duane  Drewicz 


n,f;  10-31-84 


GEA  Project  No.:  841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  A- 1 8 


ttt 


RECORD  OF  SUBSURFACE  EXPLORATION 


i 

’G  lies  ^naneeftirtG  R  ssociwes.  s 

I 


Boring  No. 


P-106 


C 

fburowion  Cri 


onsuiTuG  joii  4 no 


Project:  U.S.  Army  Training  Center 


Date: 


lourowion  ^mouggrs 

10-31-84 


Changes  of  strata  indicated  by  the  lines  ere  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gtadual  and  may 
vary  considerably  between  boring  locations.  A- 19 


RECORD  OF  SUBSURFACE  EXPLORATION 


Ones  OncirteeRinc  P>  ssociwes.  me. 

Project:  U-S.  Army  Training  Center 

Milwaukee,  Wisconsin 
Crew  Chief:  Duane  Drewicz 


Boring  No. 


0W-106 


OofisutTnc  Son  amd 
(Surowion  OroneeRS 


Date: 


11-15-84 


_  GEA  Project  No.: 


841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  toil  Types.  The  actual  transition  .nay  be  gradual  and  may 
vary  considerably  between  boring  locations. 

A- 20  h» 


G  ILGS  0NClMe€ftlNG  p>  SSOC1MGS.  IMC 


RECORD  OF  SUBSURFACE  EXPLORATION 
Boring  No.  _ 


Consume  Soil  amd 
fsurcwion  CnaneeRS 


Project:  u-s-  Army  Training  Center 

_ Milwaukee,  Wisconsin 

Crew  Chief:  Duane  Drewicz 


DESCRIPTION 

Ground  Surface  El  aval  ion 


Date:  UlHlgi 


GEA  Project  No.: 


841022 


Depth 

Sample 

N 

Below 

No.  & 

Surface 

Type 

REMARKS 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations. 


10] 


_  _Q€  RECORD ( 

G  ilcs  CnarteeRifiG  P  ssociwes,  imc. 

Project:  U.S.  Army  Training  Center 

■ _ Milwaukee,  Wisconsin 

Crew  Chief:  Duane  Drewicz 


RECORD  OF  SUBSURFACE  EXPLORATION 


Boring  No.  ^"^08 


DESCRIPTION 

Ground  Surfac*  Elevation 


Daptti  Sample 
Below  No.  ft 
Surface  Typa 


Yellow  Brown  Silt,  Trace  Clay 


Yellow  Brown  very  fine  Sandy  Silt, 
trace  Clay,  trace  to  little  medium 
to  coarse  Sand,  trace  fine  Gravel - 
Damp 

_ {SM)_  .  _ _ 

Gray  Brown  very  fine  Sandy  Silt, 
trace  Clay,  trace  medium  to  coarse 
Sand-Damp  to  Mc*:»t 


C orison  nc  Sat  amd 
(Srowion  CnaneeRS 


Pete: 


GEA  Project  No.: 


841022 


Boring  Terminated  at  42' 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
wary  considerably  between  boring  locations.  „„ 


tos 


Gaes  Gi 


RECORD  OF  SUBSURFACE  EXPLORATION 


ssociwes,  me. 


Boring  No. 


Gottsuamc  Soil  and 
fdorowiort  GncarceRS 


Project:  U-S.  Army  Training  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


11-6-84 


GEA  Project  No.: 


841022 


Piezometer  set  at  42' 
51  Well  Screen 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  A- 23 


RECORD  OF  SUBSURFACE  EXPLORATION 


QG 

Gnes  Gncineewnc  P>  ssoawes.  me. 

Project:  U.S.  Army  Trainino  Center 

_ Milwaukee,  Wisconsin 

Crew  Chief:  Duane  Drewicz 


Boring  No. 


Consurm*  Soil  *no 

fbuMWJiOM  Gnoneens 


Date: 


11-7-84 


GEA  Project  No.: 


Changes  o*  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations.  .  „ 


I 


record  of  subsurface  exploration 


G  lies  Gncificeftinc  p)  SSOCIWCS,  INC. 

Project:  U.S.  Army  Training  Cenl 
Milwaukee,  Wisconsin 

Crew  CMef:  Duane  Drewi  cz 


DESCRIPTION 

Ground  Surface  Elevation 


Gray  Mottled  Yellow  Brown  Silt, 
trace  fine  to  coarse  Sand,  trace 
fine  Gravel -Damp 


Boring  No. 


P-109 


Consuitug  Sou.  and 
fbunowiofi  ^nanceRS 
Date:  1Q-19-84,  10-23-84 


GEA  Project  No.: 


841022 


Depth  Sample 
Below  No.  S>  N 
Surface  Type 


k  Yellow  Brown  Silt,  fine  to  coarse 

-  Sand  and  Gravel -Wet 

__  (ML) 

-  Gray  Brown  Silty  Clay,  some  fine 
"  to  coarse  Sand,  -  tne  Gravel-Damp 

I  (ML-CL) 

~  Gray  Brown  very  fine  Sandy  Silt, 

~  trace  to  little  medium  to  coarse  (SM 


isnc 


'Probable  Bedrock  (Limestone) 


Boring  Terminated  at  27' 


Change:  of  strata  indicated  bv  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 

vary  considerably  between  boring  locations. 


RECORD  OF  SUBSURFACE  EXPLORATION 


G  lies  ^naneeairtG  P>  ssociwcs  me. 

Project:  u-s»  Army  Training  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


Boring  No. 


Coftsuamc  Soil  AND 

£ -  p  p 

lourDWion  OncanecRS 

_  Date:  H -13-84 _ 

GFA  Project  No.:  _  841022 _ 


DESCRIPTION 

Depth 

Sample 

N 

Below 

No.  & 

Ground  Surface  Elevation 

Surface 

Type 

Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations. 


OlL€S  0nCIM££RiriC  p  ssociw£s.  inc. 


RECORD  OF  SUBSURFACE  EXPLORATION 


Boring  No. 


Consunmc  Sol  amd 
fSmjion  Snon££RS 


Project:  U.S.  Army  Trainjnc 

_ Milwaukee.  Wiscons 


Crew  Chief:  Duane  Drewicz 


GEA  Project  No. 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations 


RECORD  OF  SUBSURFACE  EXPLORATION 


.  G£ 

G  nes  C^ncineeRinc  ssociwes.inc. 

Project:  U-S.  Army  Training  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


Boring  No.  __  .Eli  1 1 . 


Cofisuurtc  Sou.  *nD 
fburowion  (Snonecas 


10-16-84 


GEA  Project  No.: 


841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations  a-jb 


RECORD  OF  SUBSURFACE  EXPLORATION 


G  ilgs  CncineeRiMG  f"“^ssoawes,  me 

Project:  U.S.  Army  draining  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


Boring  No.  P-111 


Consuunc  Soil  *r«> 
fSircwion  CnaneoLS 


_  Date:  10-16-84 

GEA  Project  No.:  841(322 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 

wary  considerably  between  boring  locations  A-?Q 

**  **  7  10.1 


RECORD 

Ones  CticineeRiriG  ^^ssociwp.  inc. 

Project:  Mil:  Arm>'  Training  Center 

_ Milwaukee,  Wisconsin _ 

Crew  Chief:  Duane  Drewicz 


RECORD  OF  SUBSURFACE  EXPLORATION 


Boring  No. 


ConSUITtIG  Soil  AMD 

(SUMDWIOM  CmOICCRS 


10-19-84 


GEA  Project  No.: 


841022 


Changes  of  strata  indicated  by  the  lines  are  approximate  boundary  between  soil  types.  The  actual  transition  may  be  gradual  and  may 
vary  considerably  between  boring  locations. 

A- 30  ’0J 


GENERAL  NOTES 


<5? 

Glcs  Gnancewc;  FWx 


SAMPLE  IDENTIFICATION 

All  sample  classifications  are  reviewed  by  a  soils  engineer  In  accordance  with 
the  Unified  Soil  Classification  System  (ASTM  D-2487) 

SOIL  PROPERTY  SYMBOLS 


Dd:  Dry  density,  pcf 
LL:  Liquid  limit 
PL:  Plastic  I imit 
W  :  Moisture  content 

N  :  Penetration  resistance  per  foot  or  fraction  thereof  of  standard  2  Inch  O.D. ,  I  3/8 
inch  I.D. ,  split  spoon  sampler  driven  with  a  140  pound  weight  free-falling  30 
inches,  in  accordance  with  Standard  Penetration  Test  Specifications  (ASTM  D-1586) 
qp:  Penetrometer  value,  tsf 
qs:  Vane-shear  strength,  tsf 
9u:  Unconfined  compressive  strength,  tsf 

Jf  Apparent  ground  water  level  at  the  time  noted  after  completion 


SOIL  STRENGTH  CHARACTERISTICS 


Comparative  Consistency 

COHESIVE  SOILS 

Blows  Per  Foot 

Unconfined  Compress  1 
Strenath  (tsf) 

Very  Soft 

0-2 

• 

0  -  0.25 

Soft 

2-4 

0.25  -  0.50 

Med i urn 

4-8 

0.50  -  1.00 

Stiff 

8  -  15 

1.00  -  2.00 

Very  Stiff 

1  •  30 

2.00  -  4.00 

Hard 

3.  r 

N0N-C0HESIVE  (GRANULAR) 

SOILS 

4.00+ 

Relative 

Density 

Blows 

Per  Foot 

Very  Loose 
Loose 
Fi  rm 
Dense 

Very  Dense 


0-4 
4-10 
10  -  30 
30  -  50 
50+ 


DRILLING  AND  SAMPLING  SYMBOLS 


SS:  Split-Spoon 

ST:  Shelby  Tube  -  3"  O.D.  (except  where  noted  otherwise) 

AU:  Auger  Sample 

DB:  Diamond  Bit 

CB:  Carbide  Bit 

MS:  Washed  Sample 

RB:  Rock-Roller  Bit 


A- 3i 


APPENDIX  B 


WELL  DEVELOPMENT  LOGS 

I 

I 

I 

I 

I 

I 

I 

I 

I 


»1.7  Y > 


Donohue 


Project  No. 


Well  Development 


Aiitih  M9  i  rtt  In.  Bei>» 

.Length _ 

Ft  Materiel 

Puma 

MMHificturar  ^ _ — 1 - . 

Diemeter _ 

•fV  Entered  on  computer  ______  Signature. 


_  „  Volume  _ 

Depth  to  Depth  to  Removed  Depth 

Bottom  Water  Ig.l)  After 


— 

Color 

Odor 

Y/N 

ciav 

V 

One 


Comments 


ii  Yi  i  K3_j^  i  ■* 


+__  _____  _ _ 

lot  / o^o  fj  ro.<~ _ c 


rTj^ 

4*1v 

B./>" 

f7? 

yr.iv 

n.  i^o 

Vi  •‘h. 

n.i)  . 

1 -j .  xt 

"iTyr 

4r.?z 

/z  z.3 

- — ' 

y?.  £ 

-  ^ 

El 

#45 

J-iL 

-T--  'i"V 


ft  7»ySf> 


^  5 J  A  cd*  M  ~7«»/r  *> *  **^/t 

^  Ju  r*C.k»t^k  X 

tv#<  “t-l  «- o  <A_  |I .  ;r 
V  '  ’^T"  /Z-‘lF  b/ol 

_________  f  ••  •  ■•<rj 

_ /z  -f  o _ 

_ /:Z» 

_ ., ,!  'r  *L\  r.j  j 

frr  l?.l''' 77  _  dt r  ...  T-l 

- 

- - r- 

_ _  ^  ✓o ! u  »—*  ^  o 

_ /m7  <7,  a  »£Z 

cJ  / 


J _ 

_£ _ 

jT  '  “5 


17rl  07<T  A  ]A 


-*  f 


y^‘  :  f  ft  ■  r 


*•*  .  r  .  ✓ 
/  ^ : ( 

S7*'V 

J- 


B-l 


r  - 


Donohue  _ ^^_s„ - <&  /JLL 

Engineers  &  Architects  Method  of  Development  Pumped  O  Belled  CD  Blown  CD 


Equipment  —  .  Airlift  ■ 


.  Manufacturer . 


.N2  Lift. 


,  In.  Bailer , 


Lanath  Ft  Material 


Diameter . 


Detcription  of  site  (weather,  tamp,  toil  condition!) . 


Entered  on  computer . 


.  Signature 


Well \Hyr  I  0ep,h  to  Depth  to  Depth  pH  Cond.  Color  Mot  TtrnD  Turbiditv  Comment* 

Time)  Bottom  Water  After  V/N 


RSSSII 


7-/3  I  ? 


f ' 


daw' I  a/  |k>*c 


"A  cJ 


r/yi/*A.  1  I  S 


ll. 


Donohue  _ !^rrLs.« _ 2e: 

Engineers  &  Architects  Method  of  Development  Pumped  CD  Belied  CD  Blown  CD 


Equipment . 


.Manufacturer. 


M2  Lift . 


‘-‘i.  c  k.  **  i 


Drama  tar , 


Description  of  tit#  (weather,  tamp,  soil  conditions) 


t  r !  ,  ,  iJ 


.Ft.  Material 


Entered  on  comptit* . 


.  Signature 


Well  Nc 


Volume  . 

Depth  to  Oepth  to  RemoveCj  Depth  ph  Cond.  Color  ®dor  t-__  Turbidity 
Bottom  Water  (.9  *1.1  After  Y/N  p‘ 


Time]  Bottom  I  Water 


'lfa° 


/2.\  9 


\Z1.90\  3-0 


_ I  _ 


Comments 


£  b+r i  ^  ^  -/) 

- 3 - & - 

_ >7 j:c>  ;<.%o 

_  M-Z9- />«-{>  . 

•  ■•.>  /nr-V  , 

1  •*  u_.  ■»  r,*  1  f*j  & 


3  ISA 


**1*44}*  Cf 
ij.  A 

y* 

/tl-iVrj-Q-C- 


1713  »./?  t.a 
_ 00  At  IS 


n:& 

t5  :/A 


^.33 


7.VIV 


(T/'V.r'.i 


/  .  '  .  I  '  n  '  . 


B-3 


>• 


Donohue  si>  pJAI 

Engineers  &  Architects  Method  of  Development  Pumped  D  Belled  D  Blown  CD 


Equipment . 


.N2  Lift . 


.In.  Bailer , 


.  Manutecturer . 


.Length. 


Diameter , 


.Ft.  Material 


Deter  ip  t  ion  of  tite  (weather,  tamp,  toil  conditront) , 


Entered  on  computer 


Signature 


Volume  _  . , 

|  °»P,h  «°  0*,h  10  Removed  ^*pth  P«  Cond.  Color  Odor  Turbiditv 

me  Bottom  Water  Uel.l  Alter  Y/N  M 


Comment* 


tBSOSftlESiiikMm 


mmm 

W/MBSSBk 


B-4 


y  \  <■  /»<<*! 


Donohue  ^  No _ _ ^ot. 

Engineers  4  Architects  Method  of  Development  Pumped  O  Baited  O  Blown  D 


Equipment  _____  Airlift  ■  ,.  _  N2  Lift  _____ 

Pump _ Manufacturer  - 

Oetcriotion  of  lit#  (weather,  temp,  toil  conditioni) . 


.In.  Bailer , 


_  Length. 
Diameter 


.Ft.  Material 


Entered  on  computer  Signature 


_  _  Volume  _ 

Depth  to  Depth  to  Refnoyed  Depth  pH  Cond.  Color  Odor  Turbidity 

Bottom  Water  (.,*t.|  After  Y/N  '*mP- 


/*AK 


Volume 

Removed 
(<iel  .1 

Depth 

After 

pH 

Cond. 

mm 

BE  SI 

foot 

K 

/HO 

lijU 


Dete  A  /  ,(- 


Comments 


f-fC'k+K ti 


j  Donohue  S1„ 

^P|fc3 

*  Engineers  &  Architects  Method  of  Development  Pumped  1  1  Bailed 

CD  Blown  CD 

Lenoth 

Puma  Manufacturer 

Diameter 

i  Entered  on  computer  Signature 

Dm.  jfTS/ 

_  _  Volume  _  .  _  . 

Depth  to  Depth  to  Removed  Depth  pH  Cond.  Colot  T«mo  Turbidity  Comments 

Bottom  Water  (git  I  After  Y/N  ,emp 


\VSSM 


I  I  r 


»v.vr  r 


/IVi  I  S" 


n-t  .vf 


ii<  *r 


IVO 


I  A> 


4*.0r  1/2. 2.  S’ 


«  oy  Lot//- 


^.70 1  3.  r 


L*  *  *C. 


WzXS&Wl&MIVtnHKIlESA 
BGSSBI 


P5.351  twa  um;m  \ 


\mmm\ 


r» 


i.i  >  - 


n<J  i jo. 


/?./  1.1  T'~ 


Donohue  *«« no.  s„„  ;iva; 

Engineers  &  Architects  Method  of  Development  Pumped  Q  Bailed  D  Blown  D 


Equipment  -  ■  Airlift  —  Nj  Lift 

Pump  -  Manufacturer . 

Oetcription  of  tit#  (weather,  temp,  toil  conditions) . 


.In.  Bailer . 


_ Length. 

Diameter . 


.Ft.  Material. 


Entered  on  computer , 


.Signature. 


Dete  H  l>* t  \ 


Well  NjjX^ 
Time 

Depth  to 
Bottom 

Depth  to 
Water 

Volume 

Removed 

(gel.l 

Depth 

After 

pH 

Cond. 

Color  Odor 

Y/N  P‘ 

Turbidity 

Comments 

2  h?0 

IT..  'A 

2. 

22 

1,L< 

Tjo 

h/  rJ  /x*t 

cyA.«. 

22-  vr 

IX. tb 

z 

4 

pA 

B-7 


A ici  J >  H  f 


Donohue  *0*,  *..  w.IID.«i.^.  ^ 

ngineers  &  Architects  Method  of  Development  Pumped  CD  Bailed  CD)  Blown  CD 


Equipment  .  Airlift _ N2  Lift 

Pump  _____  Manufacturer  - 

Description  of  site  (weather,  temp,  soil  conditions) . 


.In.  Bailer . 


_ Length  Ft  Material 

Diameter _ _ 


Depth  to 
8ottom 

Depth  to 
Water 

?7.  </ 

\%,oC 

Signature 


Volume  _ 

Removed  f*5 
(gal.)  After 


m 


li-ii  \(X^  I  S’ 
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